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Pb5Al3F19 is the the only fluoride known to form  
five stable phases under ambient pressure. The  
structural equilibrium of phases II – IV is disturbed  
by the addition of 3d electrons, with only phases I  
and V stable in the presence of more than about half  
a 3d electron per octahedron. The calorimetric,  
dielectric and ferroic properties of pure Pb5Al3F19  
have been correlated with the structure of each phase  
and with the changes that take place at each transition.  
The upper figure shows the atomic arrangement at  
160 K in the lowest temperature ferroelectric phase,  
the lower shows the prototype atomic arrangement  
at 670 – 825 K. Phase II is antiferroelectric, phase 
III is ferroelastic. 
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